The tumor suppressor p53: cancer and aging.
Aging, like many other biological processes, is subject to regulation by genes that reside in pathways that have been conserved during evolution. The insulin/ IGF-1 pathway, mTOR pathway and p53 pathway are among those conserved pathways that impact upon longevity and aging-related diseases such as cancer. Most cancers arise in the last quarter of life span with the frequency increasing exponentially with time, and mutation accumulation in critical genes (e.g., p53) in individual cells over a lifetime is thought to be the reason. Recently, we found that the efficiency of the p53 response to stress declines significantly with age in mice, and the time of onset of this decreased p53 response correlates with the life span of mice. Given the crucial role of the p53 in tumor prevention, this decline in p53 activity at older ages in animals could contribute to the observed dramatic increases in cancer frequency, and provides a plausible explanation for the correlation between tumorigenesis and aging in addition to the accumulation of DNA mutations over lifetime. We discuss here the coordination and communication between the p53 pathway and the IGF-1-mTOR pathways, and their possible impact on cancer and longevity.